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(54) FIBER GLASS, LUBRICATING COMPOSITION AND COMPOSITE BASED THEREON 



carbon, hydrogen and optionally nitrogen, and 

R 4 is residue based only on carbon, *° 

hydrogen and optionally nitrogen, comprising ^ 

at least one unsaturated cycle, substituted 

by at least unsaturated chain conjugated t- 

wlth cycle. EFFECT: higher resistance of 

glass fiber to effect of corroding medium. c 
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(57) Abstract: 

FIELD: chemical industry. SUBSTANCE: 
described are glass fibers coated with 
lubricating composition comprising at least 
one silane having formula Si(R 1 )(R 2 )(R3)(R 4 ) 
wherein R 1 and R 2 are alkoxy groups; R 3 is 
alkoxy group or residue based only on 
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HacTOHLnee H3o6peTeHne KacaeTca hmtbm 
(nnn "BonoKOH") M3 cTeicna, npeflHa3HaHeHHbix 
flnfl ynpoMHeHns opraHMnecKnx mIvmm 
HeopraHnnecKnx MaTepnanoB, npuneivi stm hmtm 
m/hjim MaTepnanu npuroflHbi ana ncnojiwoBaHun 
b Koppo3UOHHoii cpefle (Bnara, cpefla, 
3arpa3HeHHafl NaCI, Kucnan nnn menoMHan 
cpefla). HacTOflm.ee n3o6peTeHMe KacaeTca 
TaioKe KOMnosMUMfl, ncno/ib3yeMbix fljia 
noKpbiTun HMTeii h ynpoMHeHHbix npoayiaoB (n/tn 

"KOMn03HTOB"), nOJly^eHHblX M3 3TMX HMTefi. 

flaBHO MSBecTHO ncnonb30BaHne 

CT6KT10BOJ10KOH flnfl ynpOHHGHMfl OpraHMHGCKMX 

M/MnM HeopraHnnecKnx MaTepnanoB. Han6onee 
HacTO Mcnonb3yeMbie BO/iOKHa npeflCTaBnflKJT 
co6oii BonoKHa us CTenna E, T.e. H3 

KOMn03MUMM, nOJiyMeHHOM Ha OCHOBe 
3BTeKTM4eCK0M CMBCH CMCTeMbl Si0 2 -Al20 3 -CaO 
npM 1170°C. 3TM BOJIOKHa o6bNHO nOKpblTbl B 

npouecce mx n3roTOBneHMfl xoipoBbiM cociaBOM, 

npeflHaSHaMeHHbIM, B MaCTHOCTM, 3aLUMTMTb 

BonoKHa ot a6pa3HBHoro M3Hoca n o6ecneHMTb 
aflresMW Meawy CTeioioM m MaTepnanoM, 

KOTOpblii 3TH BOJIOKHa flOJTtfeH ynpOHHMTb (B 

ochobhom xopoLuaa aflre3MH cnoco6cTByeT 
nonyMeHMio KOMno3MTOB c xopoujMMn 
MexaHnnecKMMM CBOticTBaMM). BonoKHa H3 
CTeioia E, noKpbuwe *npoBbiM cocTaBOM, TaioKe 

npurOflHbl K COeflHH6HMK5 C OpraHMMeCKMMM, 

TepMonnacTMMHbiMM nnn TepMopeaKTMBHbiMM 
MaTepManaMM npn co3flaHnn KOMno3HTOB c 

XOpOUJMMH MSXaHMMBCKMMM CBOMCTBaMM. OflHaKO 

b HBKOTopbix Koppo3n£iHbix cpeflax (HanpuMep, 
Korfla 3th BonoKHa HenocpeflCTBeHHO, t. e. 6e3 
3au4MTbi opraHMMecKMM MaTepnanoM 
coeflnneHbi c nenoHHbiM MaTepuanoM, 
HanpuMep i^eMeHTOM, nnn Korfla KOMno3MTbi, 
BbinonHeHHbie Ha ochobg 3THX botiokoh, 
noflBepmyTbi 3HaMHTenbHbiM MexaHUMecKMM 

HanpfDKeHUHM B HeKOTOpblX KOppOSMMHblX 

cpeflax, a hm6hho b ueMBHTe urn b HeKOTopwx 
coopyweHMflx, nocTOHHHO KOHTaKTMpya c boaom, 

conbio MJ1M 
paapyujaraTcn, 

CHMttaKJTCfl, MTO npMBOflUT K yMeHbliieHMKJ MX 

ynpowHaromefi acpcpeKTMBHOc™ c TeneHneM 
^STy npo6neMy nbuajincb pa3peujnTb 

pa3JlMHHblMM MeTOflaMM. B HaCTHOCTM , M3B6CTH0, 
HTO M3MeHflJlM COCTaB CTeKJia, M3 KOTOpOTO 

o6pa30BbiBann BonoKHa, c TeM mo6bi noBbicnTb 

XMMMHeCKyra CTOMKOCTb 3TMX BOJIOKOH B 
OTHOUJQHHM BblCOKOlflenOHHOii Cpeflbl. COCTaB 

Tararo CTeKna, Ha3biBaeMoro menoHecTOMKMM, 

COflepjKMT B OCHOBHOM SHaHMTejlbHOS 

KonnnecTBO OKCufla umpkohma m npeflCTaBnneT 
co6oti, HanpuMep, Na 2 0- ZrOz-SiC^. 

KnaccMMecKMM cocTaB 3tmx CTeron, b 
MacTHOCTM, onucan b naTeHTe GB 1290528. 

OflHaKO ecnn flawe stm CTewra MeHee 
noflBepjKeHbt fle(icTBMio iflenoMHOM cpeflbi, neM 

CT6KJ10 E, MX Da3pyUJeHMe TOnbKO TOPM03MTCH, a 
CHM>K©HM© MX M©XaHMH6CKMX CBOMCTB MTOKBT 
6blTb 3HaMMT©J1bHO npM HeKOTOpblX ycnOBMHX. 

KpoMe Toro, ncnonb30BaHMe TaKMx bojiokoh b 
HacTonui,ee bpbmh ociaeTcn orpaHMneHHbiM npM 

npflMOM ynpOHH0HMM U,8MeHTa, 3TM BOHOKHa, 

fla«e noKpbiTbie wMpoBbiM cocTaBOM, o6bNHO 
Mcnonb3y«MbiM fljin yBOJiMHeHun aflre3MM 
bojiokoh M3 CTewia E K opraHMHecKMM 
MaTepManaM, cqennfiKiTCfl c opraHM4ecKMMM 
MaTepManaMM 6ono© cna6o, hom BonoKHa M3 
CTemia E, m no stom npMHMH© npeflCTaBJinioT 

BBCbMa OrpaHMMGHHbIM MHT©peC npM ynpOHHSHMM 

Ha3BaHHbix MaTepManoB. TaKMe BonoKHa, fla>Ke 



nOKpblTbie )KMpOBblM COCTaBOM, TpaflMU,MOHHO 
MCnOJ1b3y©MblM fV\H nOKpblTMfl BOJIOKOH M3 

CTeicna E flnn npMflaHMfl mm cnoco6HccTM k 
cnneTeHMK), MoryT 6biTb cnneTeHbi c TpyflOM. 

KpoMe Toro, M3BecTHO noKpbiTiie 
CTetcnoBonoKOH , np©flHa3HaHeHHbix flnn 
ynpoHH©HM!i L(eMeHTa, rpyHTOBKOM, cocTaB 

KOTOpOM flOn>KeH 3ailJ,MTMTb nOBepXHOCTb 
BOnOKOH OT BOSfleMCTBMfl L|6M6HTa. flnfl 3TOM 

L(©nM 6binM npeflnroKSHbi MHoroHMcnoHHbi© 
coeflMHeHMd, HanpMMep, noKpbiTMe bojiokoh 

CpypaHOBOfi CMOJ10M, OflHaKO 6onbUJMHCTBO M3 

hmx o6©cn©HMBano nMUJb Bp©M©HHyio 3aw,MTy 
(EP 0297602). 

flpyrM© peiueHMfl (TaKMe KaK flo6aBKa areHTa, 
noHM)KaioLj^ero ocHOBHOCTb cpefl, a KOTopbix 
HaxoflHTcn BonoKHa) KacanMCb TonbKo 

CnSL^MCpMHOCKOrO npMMGHQHMfl M, 3H3MMT, MM©nM 

BecbMa orpaHMHeHHoe npMMeH©HM©. H3BecTHO 
Ta»Ke Mcnonb30BaHMe npyrMX ynponHMTenefl 
(yrneBonoKHO m T.fl. ) fljifi co3flaHMn 

KOMn03MTOB, yCTOMMMBblX B KOpp03MOHHOM Cpefle, 

OflHaKO i;©Ha tbkmx ynpoHHMTenefi ocTaeTcn 

nOBblLU6HH0M B CpaBHSHMM C LieHOM 

CTeicnoBonoKOH, a noTOMy m McnonbMBaHMe 
mhhx ynpcNHMTeneCi orpaHM^eHo 

HacTOHUJ,ee M3o6p©T©HMe ycTpaHneT 
BbiiueHa3BaHHbie HeflocTaTKM. HacToamee 
M3o6peT©HM© npeflnaraeT CTeKnoBOJiOKHa , 
no3Bonaiow,Me ocytu,ecTBJi(iTb 6on©e 
3HasMTenbHoe ynpoHHeHMe m/mjim HaflejKHee 
noflflep>KMBaTb ynpoMHfliou^MM scfxpeia bo 

BPGM6HM npM B03fleMCTBM M no MOHbUieM M6pe 

oflHOM M3 cneflyKjm,Mx Koppo3MMHbiCi cpefl: 
Bna>KHafl cpefla, cpefla, 3arpfl3H6HHas NaCI, 
KMcnoTHafl cpefla, uienosHaa cpefla. 
H3o6peTeHMe npeflnaraeT, b MacTHOCTM, 
cTeioioBonoKHa, cnoco6Hbie k Hafle>KHOMy 
coeflMHeHMra c opraHMHecKMMM MaTepnanaMM 
M/MnM HeopraHMMecKMMM MaTepManaMM c 

06pa30B3HMeM K0Mn03MT0B, 06jiaflaKXlJ,MX 
ynyMUJGHHblMM MeXaHMMeCKMMM CBOMCTBaMM flO M 

nocne CTapeHMS Ha npoTJDKBHMM no MeHbweii 
Mepe HeKOToporo nepMOfla BpeMeHM npM 
HaxojKfleHMM b no MeHbiuefi Mepe oflHoii M3 
cneflyratuMX cpefl: BJiawHaa cpefla, cpefla, 
3arpfl3HeHHas NaCI, KMcnoTHaa cpena, 
menoMHaa cpefla, M/MnM CTOKnoBonoKHa, 
pa3pyujeHM9 KOTopbix b no MeHbiuefi Mepe OflHoii 

M3 Ha3B3HHblX BblUje KOpp03MOHHblX CDBfl 

3Ha4MTenbHO 3aMeflneHO (cHMJKeHMe 
MexaHMnecKMX cbomctb KOMno3MTOB, nony^eHHbix 
Ha ochobg 3tmx cTeicnoBonoKOH, Menee 

6blCTDOe). 

CTeioioBonoKHa, cornacHO 3aflBnseMOMy 

M306peTeHMK), nOKpblTbie ^MpOBblM COCTaBOM, 

coflepnoT no MeHbiuePi Mepe oflMH CMnaH, 
MMeroiflMfi cnenyioinyK) cpopMyny: 
Si(R 2 )(R 2 )(R3)(R4), 

B KOTOpOM 

R 2 npeflCTaBndiOT co6oCi anKOKCMrpynnbi, 
R 3 npencTaBnneT co6om ajiKOKCwrpynny mjim 
ocTaTOK Ha ocHOBe TojibKo yrnepofla, BOflopofla 



3 



R4 npeflCTaBnneT co6om oct3tok TonbKo Ha 
ocHOBe yrnepona, BOflopofla m, bo3mo>kho, 
aaoTa, coflepwatuMM no MeHbujeM Mepe oamh 
HeHacbiui,eHHbiM l^mkji, 3aMeiu,eHHbiM no MeHbweM 
Mepe oflHoii HeHacbiui,eHHOii qenbio, 

COnpHWeHHOM C L^MKnOM. 

HacTonu^ee M3o6peTeHMe KacaeTcs Taiwe 
>KMpoBoro cocTaBa, Mcnonb3yeMoro flns 

nOKpblTMil BOnOKOH, npM 3TOM H33H3M6HHblM 

cocTaB conepwMT no MeHbujeCi Mepe oamh cM/iaH, 
MMeioiij,MM BbiujeyKa3aHHyio cpopMyny. 
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ToBopn o "cocTaBe, coflepwameM MMeioT 

B BMfly "COCTaB, OflHM M3 MCXOflHblX K0Mn0H6HT0B 

KOToporo npencTaBnaeT cooom H63aBHCMMO 

OT M3M6H6HMM, npOM30WeflUJMX C 3TMM 

KOMnoHeHTOM b "cocTaBe". TaKMM >Ke o6pa30M, 
roBopn o "BonoKHax" M3 cTeioia, noKpbiTbix 

MMeiOT B BMfly "BOHOKHa M3 CT6KJia, 

KOTopbie 6binn noKpbiTbi He3aBHCMM0 ot 

M3M6H6HMM, npOM30WeflUJMX C nOKpblTMGM nOCJlB 

o6bNHbix o6pa6oTOK, KOTopbiM noflBeprajinob 
cTeiaiOBonoima, a mmohho nocne onepaqMM 
BbicytuMBaHns n/nnn nonnMepusat^n. 

CTewioBonoKHa, cornacHO n3o6peTSHMK), 
nonynawT b cootbstctbmm c M3BecTHbiMM 
cnoco6aMH. 06bNHO npon3BOflCTB0 

CTeKJIOBOflOKOH, COmaCHO M306peT6HHK), 

ocymecTBnfiioT cneflyioi^MM o6pa30M: CTpyn 
pacnnasneHHoro CTeKna MexaHMnecKH 
npoTflrnBawT Mepe3 OTBepcTMfl oahom MnM 
HecKO/ibKux cpwnbep, o6pa3yn HenpepbiBHoe 
nonoTHMine M3 hmtohok, nocne nero hutohkm 
noKpbiaaioT >KnpoBbiM cocTaBOM, cornacHO 
M3o6peTeHMK), nepefl tom KaK co6paTb mx b oflHo 

MflM HSCKOnbKO BOHOKOH. 3TM B0J10KH3 B03M0JKH0 

3aTeM HaMOTaTb Ha BpaLflaioiqyiocfl KaTywKy 
nepefl TeM, K3K noflBepmyTb flpyruM onepaqMHM 
(pa3M0TKe arm nocneflyiou^ero pa3pe3aHMH, 

TKaHbfl), MnM paSnCDKMTb Ha flBMJKymeMCH 

KOHBeiiepe nnn we bosmowho pa3pe3aTb cpa3y 
nocne ux o6pa30BaHHH c noMombio cpeflCTBa, 
cnywaiflero flna npowMBaHMfl 
(HenocpeflCTBeHHan pa3py6Ka nofl o>nbepoii). 

COCTOflHMe BOflOKOH HSMeHfllOT T3KHM o6pasoM B 

3aBMCMM0CTM ot npeflnonaraeMoro 

ncnonb3oaaHMSi. CTeiuioBonoKHa, cornacHO 

M306peTeHMK), MOryT MMeTb BMfl H3M0TKM 

HenpepbiBHbix HUTeii (BMfl HapesaHHbix HMTeii, 
BMfl nonOTHMLi^ M3 HenpepbiBHbix cnyiaHHbix 
BonoraH, onneTOK, neHT, ceTOK n T.fl., npuneM 
3tm pa3nn4Hbie BonoKHa b ochobhom 
o6pa30BaHbi HMTOMKaMU, mwkjiolummm flkiaivieTp 
Mexwy 5 m 24 m 



Moryi 6biTb nonyHeHbi H3 nio6oro Tuna cTeioia, 
KOTopbiii o6biHHO ncnonb3yeTCfl flna 
M3roTOBneHna ynpoMHHKXHMX CTeiaiOBonoKOH. 
BonoKHa, cornacHO M3o6peTeHMK>, MoryT 
npeflCTaBnaTb co6ofi BoxioKHa us CTeioia E, 
BonoKHa M3 CTeiuia Tuna "R" (MexaHMnecKH 
npoMHoe) m™ Tuna "S" Ha ocHOBe OKCMfla 

KpeMHMfl, OKCMfla aniOMMHMJI, OKCMfla Mamnn M, 
B03M0WH0, OKCMfla KajlblJMH, B0/10KH3 M3 

menoHecTOMKoro CTeKna m T.fl. B nacTHOCTM, b 
cnynae, Korna CTeiuioBonoKHa, cornacHO 
M3o6peTeHMre, npeflCTaBnaioT co6oii BonoKHa M3 
cTeioia E, ohm npeflnoMTMTenbHO nonyneHbi M3 
CTeioia, BKniwaioi^ero b ochobhom cneflyioiuMe 
KOMnoHeHTW, coflepwaHMe KOTopbix noKa3aHO b 
secoBbix npoqeHTax: 52-58% Si0 2 , 12-16% 
AI2O3, 16-25% CaO, 4-13% B2O3, 0-6% MgO, 
0-2% OKCMflOB menoMHbix MeTannoB (b ochobhom 
Na 2 0 m/mhm K 2 0), 3to CTeKno mtokot TaioKe 
coflepjKaTb flpyme cocTaBnawiUMe, TaKMe KaK 
cpTop, TiOz, CuO, BaO. ZnO, ZrO z , Li0 2l 



SO 3 



1% 



Ana KcOKfloro M3 stmx cocTaBnflKJiflMX. flpyrne 
cTeiuia, TaioKe npMroflHbie flna Mcnonb30BaHnn 

npM BbinOilHeHMM ynpOHHWOlUMX bojiokoh, ho 

MeHee nacTO McnonbayeMbie no 3T0My 
HasHaneHMfo, MoryT 6biTb TaioKe Ha3BaHbi, a 
MMeHHO XMMMMecKM CToiiKMe CTeioia cneAyraiflero 
cocTaBa, flaHHoro b BecoBNX npoueHTax: 57-50% 
Si0 2l 11-13% Al 2 0 3 , 20-22% CaO, 2-5% MgO, 
0-0,5% B 2 0 3 , 2-3% TiOz, 0-3% ZnO, 0,9-1% 



Na2 0 M/MnM K 2 0), MnM CTeKna, ycTOMHMBbie k 
KMcnoTHOM cpefle, cneflyioinero cocTaBa, 
noKa3aHHoro b bbc. npoqeHTax: 60-66% Si0 2 , 
2-6% Al 2 0 3 , 14-15% CaO, 1-3% MgO, 2-7% 
B 2 0 3 , 7-10% NajO m/mhm K 2 0, 0-0,4% FezOa. 

ripeflnoHTMTenbHO CTeicnoBonoKHa, cornacHO 
3a$iBnsieM0My M3o6peTeHMK3, npeflcraBnnioT 
co6oii BonoKHa M3 CTeKna, Ha3biBaeMoro 
"iflenoHecTOMKoe", sto CTeicno coflepjKMT b 

OCHOBHOM OKCMfl l<MpKOHM« ZlO 2 . 3tM BOHOKHa 

MoryT 6biTb Bbi6paHbi cpeflM Bcex bohokoh ms 
"nenoHecTOMKMX" CTeran (Tex, wto onMcaHbi b 
naTeHTax GB 1290528, US 4345037, US 
4036654, US 4014705, US 3859106 m T.fl.) m 
coflepwainMX npeflno^TMTenbHO no MeHbLueA 
Mepe 5 Mon.% Z1O2. CornacHO BapMaHTy 
BbinonHeHMn M3o6peTeHM5i, CTeKno, M3 KOToporo 
o6pa3yK3T BonoKHa, coflepwMT Si02, ZrC>2 m no 
MeHbiuefi Mepe oamh okcma menoHHoro MeTanna, 
npeflnoHTMTenbHO Na 2 0, b KanecTBe ocHOBHbix 



CocTaB menoHecTOMKoro CTeioia, e 
Mcnonb3yeMoro npM M3roTOBneHM m 

CTeiaiOBonoKOH, cornacHO M3o6peTeHMio, onMcaH 
b naTeHTe GB 1290528 m BicnwHaeT b ochobhom 
cneflyioiflMe KOMnoneHTbi, flaHHbie b MonapHbix 
npoqeHTax; 62-75% Si0 2 , 7-11% Zr0 2 , 
13-21% R 2 0, 1-10% R'O, 0-4% Al 2 0 3 , 0-6% 
B 2 0 3 , 0-5% Fe20 3 , 0-2% CaF 2) 0-4% TiOj, 
npM 3tom R 2 0 npeflCTaBnaeT co6ofi oflMH vinv\ 
HecKonbKo OKCMflOB meno^Hbix MeTannoB, a 
npeflnoHTMTenbHO Na 2 0 m, bo3mo)kho, (flo 2%) 
Li 2 0, a R'O npeflCTaBnaeT co6om oflMH mhm 

HeCKOnbKO KOMnOHeHTOB, Bbl6paHHblX cpeflM 

OKCMflOB menoHHO-3eMenbHbix MeTannoa, ZnO m 
MnO. BonoKHa M3 menoHecToiiKoro cTeicna, 
cornacHO M3o6peTeHMW, mmbkit oco6oe 
npeMMymecTBO oTHOCMTenbHO qeneM 
M3o6peT6HMfl, ksk 3to 6yflGT noKaaaHO hmjks. 

3aMacnMBawmafl KOMno3ML<Mfl, 
noKpbiBarainafl BonoKHa, cornacHO M3o6peT6HMio, 
MoweT npeflCTaBnsTb co6oii BOflnyio 

KOMn03MqMK3, 6e3BOflHyK) K0Mn03MqMK5 MnM 

MOweT coflepwaTb, HanpMMep, MeHee 5% Bee. 

COeflMHeHMM , BbinOnHHIOlflMX MCKXIKMMTenbHO 

ponb pacTBopMTenn. B 6onbuiMHCTBe cnynaeB 
3aMacnMBaKJiflan KOMno3M4MR, cornacHO 
M3o6peTeHMio, npeflCTaBnaeT co6om BOflHyio 
KOMno3MqMK>, coflepwatqyK) ot 70 flo 98 Bec.% 

BOflbl M MMeroiflyK) BMfl BOflHOM flucnepcMM 
(SMynbCMM, CyCneH3MM, CMeCM 3MyilbCMM(CMM) 

m/mjim cycneH3MM(3MM) mhm pacTBopa. 

KaK yKa3biBanocb Bbime, 3Ta KOMno3MqMd 
coflep>KMT no MeHbuieM Mepe oamh cMnaH, b 
ochobhom Bbi6paHHbiM M3 orpaHMHeHHoii rpynnbi 
CMnaHOB, oTBenaioinMX onpeneneHMio, flaHHOMy 
Bbiiue. HcnonbsoBaHMe nnn ynpoMHeHMfl 
opraHMMecKMX M/MnM HeopraHMMecKMX 
MaTepManoB CTeiaiOBonoKOH, noKpbiTbix 
3aMacnMBarameM KOMnosMqMeM, BKnioHaK»neM 
OflMH mhm HecKonbKo stmx CMnaHOB, cornacHO 
M3o6peTeHMK), no3BonneT nonyHMTb KOMno3MTbi, 
o6naflaroinMe ynynuieHHbiM(M) MexaHMHecKMM(M) 
CBOMCTBaM(aMM) nepefl m b TeneHMe no MeHbweii 
Mepe HeKOToporo BpeMeHM nocne CTapeHMfl b no 
MeHbiueM Mepe oahom M3 cnenyroinMx 
Koppo3MOHHbix cpefl: Bna>KHan cpefla, cpefla, 
3arpfl3H6HHafl aC, KMcnoTHaa cpefla, menoMHaa 
cpefla, M/MnM no3BonqeT nonyHMTb KOMno3MTbi, 
MexaHM^ecKMe cBoiicTBa KOTopbix nyniue 

COXpaHflKJTCfl BO BpeMeHM (CHMWeHMe 

MexaHMHecKMX cbomctb MeHee 6bicTpoe). npM 
3tom oTMe^eHHoe ynynuieHMe 



HaXOflMTCH B 3aBHCMMOCTM OT TUna 

cTeKnoBonoKHa, noKpbuoro stom KOMno3MU,Meii 
ot ynpoMHtieMoro MaTepnana, n ot 

paCCMOTpeHHOii KOppO3M0HHOM cpeflN. 

ToBops o "ynyHweHHbix MexaHMHecwx 
cBodcTBax", Bcerna MMeioT b BMfly MexaHMnecKoe 
CBoiicTBa, ynyHiueHHbie no oTHOweHMio k 

CBOMCTBaM xex we CaMblX CTeWlOBOnOKOH, HO 

HenoKpbiTbix 3aMacnnBaK5ineM KOMno3MiiMeM 
cornacHO M3o6peT6HMio, a TOHHee Tex we caMbix 
CTeicnoBonoKOH, noKpbiTbix o6bi4Hofi 
saMacnuBatomeft KOMno3MLiMeK, coAepwaineti b 
KanecTBe cunaHa cunaH, ojnmaK>uiy\\Aca ot Toro, 
HTO Ha3B3H B HacTOflm,eM M3o6peTeHnn. 

Oco6eHHO MHTepecHbie pesynbTa™ 
nonyneHbi b cnynae, Korfla CTeKnoBonoKHa, 
cornacHO M3o6peTeHMio, npeflCTaBnwoT co6om 
BonoKHa M3 LnenoMecToiiKoro cTBKna, npn stom 

CBfl3b 3TMX BOHOKOH 



7) 
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MaTepnanaMM, npeflCTaBnneTcn BecbMa 
6naronpnsTHOM KOMnosMTbi, nonyMeHHbie M3 stmx 
bojiokoh n opraHnnecKoro MaTepnana o6naflaioT 
HannyHiunMH MexaHMHecKMMM cBOMCTBaMM no 
CTapeHMfl ia b TeMeHne no MeHbwefi Mepe 
HeKOTOporo BpeMeHM nocne CTapeHnq b 
Koppo3MOHHoii cpefle, KaKoti 6bi OHa hm 6bina, 
npn stom cpaBHeHne cbomctb ocyuiecTBnaioT c 
KOMno3MT3MM, nonyHeHHbiMM M3 Tex we caMbix 
opraHM^ecKHX MaTepManoB m o6bMHbix bojiokoh 
M3 uienoHecTOMKoro CTeiaia, KOTopbie He 
noKpbiTbi 3aMacnnBaK>meJi KOMno3MU,Meii, 
cornacHO n3o6peTeHMio, a Sonee tohho 
cpaBHeHne cbomctb ocym,ecTBnsiioT, 
paccMaTpuaafl KOMno3MTbi Ha ochobb bo^okoh H3 
ii^enoMecTOMKoro creKna, noKpbiTbix wmpobwm 
cocTaBOM, coflepwamMM cunaH, oTnuMawmnticfl 
ot cunaHa, 3anBJiHeMoro b HacTOHmeM 
n3o6peT6Hnn. BonoKHa M3 menonecTOMKoro 
CTewia, noKpbiTbie 3aMacnMBaK>weM 
KOMno3H 4 Meii, cornacHO n3o6peTeHnto, MoryT 
6biTb TaioKe c ycnexoM ncnonb30BaHbi He TonbKO 
Ana HenocpeflCTBeHHoro ynpoHHeHun 
HeopraHMMecKnx KoppoAnpyioiMMX MaTepManoB, 
HanpuMep, ocHOBHbix MaTepManoB, TaKnx KaK 
qeMeHT, ho TaKwe, hto coBepiueHHO 
HeowMAaHHo, c 6onbUJMM ycnexoM una 
ynpoHHeHun opraHMHecKMX MaTepManoB, 

paCCHHTaHHblX WfiW H© paCCHMTaHHblX Ha 

3HaHMTenbHbie Harpy3KM b Koppo3MOHHoii cpeAe 
(HanpuMep, b 4 eMeHTe). 

KpoMe Toro, 3aMeneHO, hto BonoKHa M3 
liienonecTOMKoro CTeicna, noKpbiTbie cocTaBOM, 
cornacHO n3o6peTeHmo, npuroAHbi aha TKaHbH, 
hto no3BonneT mx ncnojib30BaTb no TaKMM 
HasHaneHMAM, kqk BbinonHeHMe ceTOK ppn 
cpacaAa, npuneM stm cotkm ao HacToauiero 

BpeMeHM BbinOJlHHJlMCb M3 BOHOKOH H3 CTeKJia E, 
nOKpblTblX SaiUMTHblM BemecTBOM (B OCHOBHOM, 
MMeiOlUMM BHA K0HLjeHTpMpOB3HH0M SMynbCMM 

HecKonbKnx nneHKOo6pa3y»mnx nonMMepoB 
Tuna 6yTaAneHa, nonnxnopBMHMna, aKpunoBoro 
no/iMiviepa). Hcnonb30BaHne no TaKOMy 
Ha3HaneHHio bo/iokoh M3 m,enoHecTOMKoro 
CTewia, nepBOHananbHO ywe no cbobm npupoAe 
6onee npuroAHbix, neM BonoKHa M3 CTeKna E, 
Ann HenocpeACTBeHHoro ynpoHHeHMH ocHOBHbix 
MaTepnanoB, Taxnx ksk ueMeHT, n He TpefiyioiAMx 
no stom npMHMHe 3aiAMTbi opraHMHecKUM 
BemecTBOM npn npuMeHeHHM no 3TOMy 
HasHaneHHio, no3BonneT tbkmm o6pa30M 
ncioiKJHUTb npuMeHeHne AononHMTenbHoro 
3ainnTHoro MaTepnana. 

KoMno3MTbi, nonyneHHbie Ha ocHOBe 
opraHMHecKoro MaTepna/ia n Apyrux 



CTeKJIOBOnOKOH, noKpbiTbix 

cocTaBOM, cornacHO M3o6peTeHwo, - 
BonoKHa M3 CTeicna R hjim E, cornacHO 
M3o6peTeHMio, - TaKwe o6naAaKJT noBbiiueHHbiMH 

MeXaHMHeCKMMM CBOflCTBaMM AO CTapeHUfl M B 

TeHOHne no MeHbiueM Mepe HeKOTOporo BpeMeHM 
nocne cTapeHun b no MeHbiueii Mepe HeKOTopbix 
KoppoAnpyraiAMX cpeAax, npn stom yKa3aHHoe 
noBbitueHne MexaHMHecKMX cbomctb b ptme 
cnynaeB MeHee SHaHMTeribHO, hbm b cnynae, 
rarAa Mcnonb3yraTCfl BonoKHa, BbinonHCHHbie M3 
menonecTOMKoro CTeicna, cornacHO 
M3o6peTeHMio. Oah3ko McnonbaoBaHMe bohokoh 
M3 CTeiaia E, cornacHO M3o6peT6HMK>, ana 
nonyHeHMfi KOMno3MTOB He o6ecneHHBaeT 



, KorAa nocneAHMe noABepraioTCH 

3HaHMT6J1bHblM Harpy3KaM B KMCT10THOM CpeAe. 

TaKMM we o6pa30M Mcnonb3oaaHMe bojiokoh ms 
CTeicna E, cornacHO M3o6peT6HMK), a ochobhoR 
cpeAe He npMBOAMT k 3aMBTHOMy noBbiiueHMio 

MeXaHMHeCKMX CBOMCTB noJiyHaeMbix 

KOMnosMTOB. KpoMe Toro, bo B/iawHOM cpeAe 
m/mam b cpeAe, 3arpsi3HeHHOM NaCI, noBbiiueHMe 

MOXaHMHeCKMX CBOMCTB KOMnOSMTOB b nepMOA 

nocne CTapeHMfl OTMenaeTCfl b TeneHne MeHee 
npoAonwMTenbHoro BpeMeHM npM 

Mcnonb30BaHM m BonoKOH M3 CTewia R, cornacHO 

M3o6peTeHMK3, HeM npM MCnonb30BaHMM BOnOKOH 

M3 iiienoHecTOMKoro CTeiaia, cornacHO 
M3o6peTeHMW. BonoKHa M3 CTewia R MnM E, 
cornacHO M3o6peTeHMio, no3Bon?iK)T, OAHaKO, 
nonynaTb KOMno3MTbi, MexaHMHecKMe CBOMCTBa 
KOTopbix, HecMOTpsi Ha Bee, oco6o noBbiweHbi 
M3-3a xopowefl npMpoAHoii aAre3MM bojwkoh M3 
CTeiaia R MnM E m opraHMnecKMX MaTepManoB. 

npeMMyuiecTBeHHo rpynna R4 cwnaHa, 
ynoMAHyToro b ohmcshmm M3o6peT6HMfl, MMeeT 
cneAyiomyK) cpopMyny: 

R 5 0 Re 

rfle: 

0 npeACTaBnaeT co6om HeHacbiujeHHbiM 
4MKn, npM stom Ha3BaHHbiii mmioi 
npeAnoHTMTenbHO npeACTaBnseT co6om 
6eH3onbHbM i^MKn, npM stom HasBaHHbifi ljmkt 
npeACTaBnneT coOoii napaM30Mep, 

R 6 npeACTaBnneT co6ofi HBHacbii^eHHyio 
L(enb, conpnweHHyK) c i^mwiom. 

npeAnoHTMTenbHO Re = -(CH=CH)„-H, 
npMHeM "m" - iienoe HMcno, paBHoe ot 1 no 4, 

B OCHOBHOM C0pa3M6pH0 npOCTDaHCTBeHHOMy 

3arpoMOWAeHMK). B OC060 npeAnoHTMTenbHOM 
cnynae "m" = 1 MnM bo3motkho 2. 

R 5 npeACTaBnneT co6o(i anMc^aTMHecKyio 
L(enb, coAepwamyw anKMn(bi) m bo3mowho 
aMMH(bi) (3Ta MnM 3tm aMMHorpynnw MoryT 

CnOCOOCTBOBaTb HOKOTOpblM COHeTaHMHM C 

ApyrMMM KOMnoHeHTaMM 3aMacnMBaK3inero 
cocTaBa M/MnM c ynpoHHSiomMMM MaTepwanaMM), 

npM 3TOM HMCnO aTOMOB B OCHOBHOM LjenM 

cocTaBnneT ot 4 ao 20, b ochobhom copa3MepHo 
npocTpaHCTBOHHOMy 3arpoMOMAeHMK>. 3Ta L(enb 

MOWeT 6blTb pa3B©TBneHHOM M MMOTb 
HeHaCblliieHHOCTM B OCHOBHOM Ha CBOMX 

oTBeTBneHMwx. npeAnoHTMTenbHO 3Ta 
anMcpaTMHecKan qenb coAepwMT anKMn(bi) m 
aMMH(w). OAHaKO npeMMyuiecTBeHHo OHa 
coAepwMT no MeHbUjefi Mepe 4 yrnepoAa m 
ocTaeTca npeo6naAaiouie ooeAMHeHMeM rpynn 
anKMnoB (HanpMMep, npeMMyuiecTBeHHo 3Ta 
L(enb coAepwMT no MeHbiueii Mepe b 3 pa3a 
6onbwe anKMnbHbix rpynn, neM aMMHorpynn), 
OHa npeMMymecTBeHHO coctomt ms 
nocneAOBaTenbHOCTM rpynn, 
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cneflyioinyK) cpopMyny: -(CH 2 ) n -NH-, rfle "n" - 
u,enoe muc/io, M3MeHflK>m,eecfl b cootb©tctbhm c 
rpynnaMM n npenMymecTBeHHO MeHee 4, n 
3aKaHHMBaioineecH Ha Ka>KflOM M3 cbomx kohliob 
anKunbHoCi rpynnoK. HanpMMep, R5 = -(CH 2 ) n - 
NH-(CH 2 ) n , -NH-(CH 2 ) n - c "n", "n", "n" - s 4. 

Tpynna R 3 CHnaHa, ynoMHHyToro b onncaHMH 
M3o6peTeHMH, mo>k6t npeACTaBnsTb co6oii 
rpynny Tuna R4 MnM R 5 MnM anroKcurpynny, a 
npenMymecTBeHHo flBnaeTCH anKOKCMrpynnofi. 
A/iKOKcurpynnbi cMnaHa, cornacHO M3o6peTeHMK), 
SBnflioTCfl npenMymecTBeHHO rpynnaMM, 
Bbi6paHHbiMM cpeflu sTOKcurpynn n 
MeTOKCurpynn. 

CornacHO npeflnoMTMTenbHOMy BapMamy 
BbinoriHeHMH M3o6peTeHnn, 3aMacnMBaiounaH 
KOMnosnnMH, McnonbsyeMan cornacHO 
M3o6peTeHMio, coflepwuT no MeHbwefi Mepe oamh 
cnnaB, KaK oh onpeAeneH Bbiiue, b kotodom: 



Ri=r 2 r 3 =-CH 3 0, 



npn R 5 =-(CH 2 )3-NH-(CH 2 )2-NH-CH 2 , a R 6 = 
-CH=CH 2 , T.e. 1- 

BMHnn6eH3nn-4-aMMHOMeTMn-3TnnaMHHO-nponnn 

TpiiMeTOKCUCMJiaH. 

CoflepwaHHe cnnaHa(HOB), mmckolamx 
cpopMyny, AaHHyio b onucaHMH M3o6peTOHHfl, b 
3aMacnMBawi4eii KOMno3HL|nn, saaBnaeMOM b 

HaCTOfllHeM M306peTeHMM, B OCHOBHOM 

cocTaBnaeT ot 0,5 no 20 Bec.%, 
npenno4TMTenbHO ot 2 no 15 Bec.% , a oco6o 
npeflnoMTMTe/ibHO MeiKfly 4-5 m 13 Bec.% ot 
cyxoro SKCTpairra wnpoBoro cocTaBa, npn stom 
OTMeMaeiuioe noBbiweHMe MexaHMMeawx cbomctb 

KOMF103MTOB paCT©T B OCHOBHOM C pOCTOM 

coflepjKaHun CMnaHa (MCicnioHeHMe cocTaBnaeT 
cnynafS, Korfla BonoxHa M3 cTeKna E 
ncnonb 3 yioTCH b KMcnoTHofi cpeAe, KaK sto 
noKa3aHo paHee). Ilpn coflepMOHMM cnnaHa(oB), 
comacHo M3o6peTeHHK), HMwe 0,5 Bec.%, 
ynynweHkie MexaHMMecKMX cbomctb Mano 
saMeTHO, npn coAepwaHMM MeHee 2 Bec.% sto 
ynynuieHMe b ochobhom Mano3HaHMTenbHO, a 
npn coflep*aHViM cunaHOB 6onee 15 Bec.%, 

COmaCHO M306peTeHWO, CTOMMOCTb 

C 3aMacjiMBaK)U4ero cocTaBa ciaHOBHTca oneHb 
3HaMMTenbHOii, h© ooecnenMBan npn stom 
flanbHeMiuero ynyniiieHUJi cbomctb, m fla>Ke, b 

I^j pdfle cJiynaeB, npn conepwaHnn 6onee 20% 
HaSnwflaioT CHUJKenne Ha3BaHHbix cbomctb. 

^ rioMMMo no MeHbiueM Mepe oflHoro cunaHa, 

Ha3BaHHoro Bbiiue, 3aMacnnBaromafl 

°* KOMnosni^ns, cornacHO n3o6peTeHMK3, MOJKeT 

gg coflep>KaTb oflMH nnn HecKonbKO ApyrMX cunaHOB, 
nrpawinMX b ochobhom ponb areHTOB, 
o6ecneHHBaioiHMX coneTaHne, a 6onee 

KOHKpeTHO, COCTaB MOJKBT COflep>KaTb OAMH MJ1M 

) o6bNHo npuMOHHeMbix cunaHOB b 
cocTaBax, HanpMMep, 
raMMa-MeTaKpnnoKCMnponnnTpMMeTOKCMCnnaH, 
raMMa- rnML)MAOKCMnponnmpnMeTOKCncnnaH n 
t.a- npn 3tom Taioie cnnaHbi MoryT 
cnocoScTBOBaTb coneTaHMio MejKAy 
cTeicnoBonoKHOM m ynpoHHHeMbiM MaTepnanoM. 
B 3tom cnyMae coflepMOHne cunaHa nrin 
cunaHOB, OTnuHHbix ot cunaHa, Ha3BaHHoro 
cornacHO M3o6peTeHMio, b ochobhom cocTaBnneT 
MeHee 12 Bec.%, ho npeAnoMTMTenbHo MeHee 5 
Mac.% ot cyxoro sKCTpaiaa cocTaBa, cornacHO 
3aaBnneMOMy M3o6peTeHMio, npn stom 
MaKCMManbHoe coflepwaHne cMnaHa(HOB) (Bee 
cunaHbi cMemaHbi) He npeBbiiuaeT 25 Bec.% ot 



cyxoro SKCTpairra cocTaBa, 3aHBnneMoro B 
HacToni^eM n3o6peT6Hnn. 3aMacnnBaioinafl 
KOMno3ML^nn MO>KeT TaiOKe coAepjKaTb m Apyme 
areHTbi coHeTaHun, HanpuMep TMTaHaTbi, 
L^MpKOHaTbi m t.a., unM opraHMMecKne 
coeAMHeHun, o6nerMaK)inne cweTaHHe 

CTeKnOBOnOKOH C HeKOTOpbIMM OpraHMHeCKMMM 

MaTepnanaMH. 

B C00TB6TCTBMH c npeAnoMTMTenbHbiM 
BapnaHTOM BbinonHeHun M3o6peTeHnn, 
noKpbiBawmnSi BonoKHa cocTaB coflepjKMT, 
noMMMO cunaHa unM cunaHOB, cornacHO 
n3o6peTeHMK), no MeHbiueJi Mepe oahh 
aAre3MBHbifi areHT, T.e. areHT, o6ecneMHBawi4nCi 
o6bHHO CBfl3b HMToneK Me>Kfly co6o(i 
(i^enocTHOCTb) BHyTpn BonoKHa, MMeioiMnCi bma 

COeAMHeHMfl CO CBOHCTBaMM(BOM) anoKCM, a 

npeAnoHTMTenbHO nonnMep c no MeHbiuevi Mepe 

HaCTMHHO nOnHMepHSOBaHHblMM (pyHKL|MflMk1, 

o6naAaioLi(n(i no MeHbLueii Mepe oahmm 
cbomctbom snoKcurpynnbi, npw stom stot 
"npeAnonnMep" npeACTaBnsieT cooom, HanpuMep, 
AH3noKcnncoAep>Kainee npon3BOAHoe 
6nccpeHona A nnn F, CMony 
3noKCMCpeHon-HOBonaK nnn 
snoKCUKpeson-HOBonaK, 3TMncpeHnnrnkmMAnn, 
3TnnTpnrnML4HAnnnapaaMMH0cpeHona, 
sTunuMKnoreKcaHAMMeTaHonAMrnnm^AMna n t.a. 
KoM6nHnpoBaHHoe ncnonb30BaHne no MeHbiueii 
Mepe OAHoro cunaHa, a ^to onpeAeneHO 
cornacHO M3o6peTeHnio, b no MeHbiuefl Mepe 
OAHoro aAre3MBHoro areHTa, MMeioinero no 
MeHbiueti Mepe oaho cbomctbo snoKCHrpynnbi b 
3aMacnnBaK)meii KOMno3HL(HM cornacHO 
M3o6peTeHMKD, no3BonfieT nonyHKTb eme 6onee 
xopouine m 3HaHMTenbHO noabiiueHHbie 

MeXaHMMOCKHe CBOflCTBa KOMnOSMTOB, 

nonyneHHbix H3 stux BonoKOH m opraHvmecKoro 
n/nnn HeopraHM^ecKoro MaTepwana, npn 3tom 
MexaHMHecKne ceo^CTBa onpeAenanncb ao 

CTapeHMfl B K0pp03H0HH0fl CpeA© B T6H©HM6 no 

MeHbLuefi Mepe KaKoro-TO bp©m©hm cTapeHHn m 
nocne CTapeHHn. KpoMe Toro, KOM6nHMpoBaHHoe 

MCnOnb30BaHMe Ha3BaHHblX KOMnOHBHTOB 

no3BonneT nonyHHTb 3aMeHaTenbHbie 

pe3ynbTaTbl B OTHOIlieHUM CTOMKOCTM K KOpp03HH 

(noTepn 3HasnTenbHo MeHee 6bicTpan 
MexaHMMecKMX cbomctb bo BpeMeHM b 

K0ppO3M0HHOM CpeAe) KaK 3TMX KOMn03MTOB, T3K 
M BOnOKOH, 0C06eHH0 npM 3T0M Heo6X0AMM0 
OTMBTMTb, HTO A°CTMra6Mafl KOpp03MOHHaH 

CToiiKocTb 6onee 3HaMMTenbHa, hom b cnynae, 
KorAa McnonbsyioT cocTaB, coAep)KainMM b 
1 KonMMecTBe TonbKO oamh M3 

KOMnOHGHTOB (CMH©prMM©CKMM 

scfxpeKT). 

CocTaB MO>KeT TaiOKe ooAepwaTb oamh MnM 
HecKonbKO APyrMX aAre3MBHbix areHTOB, 
HanpMMep, aAresMBHbiM areHT co 
CBoficTBOM(BaMM) nonMSCpMpa, HanpMMep, 
nonMBMHMnaneTaT, npM stom TaKMe anresMBHbie 
areHTbi coAep>KaTcn flononHMTenbHO b 

3Are3MBHblM areHTaM CO CBOMCTBOM(BaMM) 

snoKCMrpynnbi MnM >Ke BMecTO hmx. Oah3ko 
BapMaHT npM oTcyTCTBMM aAr©3MBHoro areHTa co 
cBOMCTBOM(BaMM) snoKCMrpynnbi MeHee 
npeAnoMTMTenbHbiM, neM BapMaHT c 
Mcnonb30BaHMeM nocneAHero, KaK sto 6yAeT 
noKa3aHO HM«e. CoA©p>KaHMe aAre3MBHoro(Hbix) 
areHTa(TOB) npeMMymecTBeHHO cocTaBnneT ot 0 
AO 85 Bec.%, ho b ochobhom cocTaBnneT ot 50 
AO 75 Bec.% ot cyxoro aKCTpaiaa cocTaBa, npn 
3tom no MeHbujeii Mepe 85% 3Toro KonMMecTBa 
cocTaBnnioT aAr©3MBHbie areHTbi co cbomctb3mm 
snoKCMrpynnbi, iok ynoMMHanocb Bbiiue. 
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B COOTBeTCTBMH C npeflnOHTMTejlbHblM 

BapnaHTOM Bbino/iHeHun n3o6peTeHna, rnaBHbiM 
o6pa30M b cjiy^ae, Korfla BonoKHa 
npeflHa3HaMeHbi Ana HenocpencTBeHHoro 
ynpoHHOHUfl ochobhoto MaTepnana, HanpuMep 
i^eMeHTa, cocTaB coflep>KMT, noMMMO no 
MeHbweii Mepe oflHoro cmnaHa, hto 6bm 
onpefleneH Bbiuie, n, B03MOWHO, no MeHbweii 
Mepe OflHoro aflre3MBHoro areHTa co cBoiicTBaMM 
anoKonrpynnbi, no MeHbweii Mepe oflHy 
cpoccpoHoayio KucnoTy mjwi nponsBOflHoe 

CpOOCpOHOBOM KMCnOTbl. 3Ta KMCJIOTa HUM 
npOM3BOflHOe (}KXX})OHOBOM KMCJlOTbl M0JK6T 6blTb 

npeACTaBneHO, HanpuMep, 

reKcaMeTnneHflnaMHHTeTpaMeTnn4)octt)OHaTOM 

Kannfl, 

flMSTM/ieHTpMaMMHpeHTaMeTMneHCpOCCpOHaTOM 

Kanns, 6yTaH(poccpOHOBaHTpMKap5oHOBoii 
KucnoTofi, 6yTaHcpoc<})opTpnKap6oKcmiaTOM 

HaTpMfl, OKCH3TaHAM4>OC5CpOHOBOCi KHCJIOTOK, 
OKCM3TaHAMCpOC<pOHaTOM HaTpMH M T.fl. 

Mcnonb3oaaHne Ann noKpbiTun cTeKJTOBonoKOH 
cocTaea, ccflepaowero no MeHbweii Mepe 
HasBaHHbiM cunaH, cornacHO M3o6peTeHMio, b 
KOM6nHaL^nn c no MeHbiueCi Mepe oahom 

KMCnOTOii UAH npOMSBOAHbIM (JjOCCpOHOBOfl 
KMCJIOTbl, n03BOn«6T AOCTMmyTb K3K BOJlOKHaM, 
TaK M KOMn03MTaM Ha 0CH0B6 3TMX BOJIOKOH, 

cornacHO M3o6peTeHHio, 3HaMHTenbHoii 
Koppo3MOHHoii ctoRkoctm oco6o, KorAa 
CTetcnoBonoKHa HenocpeflCTBeHHO coeAHHflioTCH 
c HeoprammecKUM ocHOBHbiM MaTepnanoM, 

TaKHM KaK L|eMeHT. KoM6MHMDOBaHHOe 

ncno/ib30BaHne no MeHbweii Mepe oahoto 
CMnaHa, cornaoHO M3o6peTeHHio, no MeHbweii 
Mepe oflHofl KucnoTbi 



oflHoro aflre3MBHoro areHTa i 
snoKCMrpynnbi b cocTaBe, noKpbiBaioweM 
BonoKHa, cornacHO n3o6peTeHuio, nosBonaeT 
nojiysMTb BonoKHa, o6naAaiow,Me yAMBHTe/ibHoii 
cToPiKOCTbio k CTapeHHK) b no MeHbtuefi Mepe 
HeKOTopbix rapposnoHHbix cpeflax, HanpuMep, b 
menosHoii cpefle. I~lpn stom AOCwaeMaa 
Koppo3MOHHan CToCiKOCTb 6ojiee 3HaMHTejibHa, 
mom a cnynae, KorAa ncnojib3yiOT cocTaB, 
coAepjKainnM b 3KBHBaneHTHbix KonnnecTBax 

TOnbKO OAMH V\m flBa H3 HaSBaHHblX 

C KOMnoHBHTOB. 3tot cMHeprMMecKnii scpcpeia 
3aMe4aeTcs ocooo Torfla, KorAa CTeKnoBonoKHa 
HenocpeACTBeHHo coeAMHeHbi c HeoprammecKMM 

N) OCHOBHbIM MaTepnanOM, TaKMM KaK 146M6HT. 

OBOii KMCJlOTbl B 

r ot 0 flo 40 Bec.% ot 
cyxoro sKCTpaiaa cocTaBa, ho 
npewMymecTBeHHO, 00060 b cnynae, KorAa 
CTexjioBO/iOKHa npeAHa3HaHaioTCH ajih 
HenocpeACTBeHHoro coeAHHeHMa c 
HeopraHMMecKMM ochobhwm MaiepnanoM, t3kmm 
KaK L^eMeHT, coAepwaHne cocTaBnaeT ot 10 ao 
40 Bec.% ot cyxoro aKCTpaicra cocTaBa. 

riOMMMO BblUjeHa3BaHHblX KOM nOHOHTOB , 

KOMno3nmm, cornacHO n3o6peTeHwo, mtokot 
TawKe coAep)KaTb Apyrne KOMnoHeHTbi, a MMeHHO 
KOMnoHeHTw, o6bNHO ncnonb3yeMbie b 
3aMacnnBaK>iAMX KOMno3nqnnx, HanpuMep, 
CMa3biBaroiAMe areHTbi unv\ )Ke 
nneHKoo6pa3yiomie areHTbi, TeKCTunbHbie 
areHTbi, aHTHCTaTMHecKMe areHTbi, sMynbraTopbi, 
noBepxHOCTHO-aKTMBHbie BewecTBa, 
CMa^nBaramne areHTbi m t.A-, npn stom 
coAepwaHue sthx areHTOB npeAnoHTHTeribHO 
cocTaBnaeT MeHee 30 Bec.% ot cyxoro 
SKCTpaKTa cocTaBa. B 60/ibUJHHCTBe cnynaeB 
K0M1103M14HR coAepjKMT no MeHbiueii Mepe oahh 



CMasbiBaiomuM areHT, HanpuMep, cnojKHbiM acpMp 
KucnoTbi )KnpHoro pflAa uriM npoM3BOAHoe cnnpTa 
wwpHoro psma, npn 3tom coflepjKaHne 
CMa3biBaKJiAero areHTa npeflnoMTMTeribHO 
cocTaBnaeT no MeHbweii Mepe 5 Bec.% ot cyxoro 
SKCTpaKTa cocTaBa. 

KoMno3n^n, cornacHO H3o6peTeHwo, MO)KeT 
6biTb nonyneHa nyTeM cMeujMBaHMfl 
HenocpeACTBeHHo Bcex kom noHeHTOB mjim nyTBM 

npn6aBJieHMfl KOMnOHBHTOB B HeCKO/lbKO 3TanOB. 

B ochobhom CMnaH, cornacHO M3o6peTeHnio, 
bboaat b cocTaB b rnAponn30BaHHofi (popMe. 

riOCJie CM6UJMBaHMfl aKTHBHblX B8U46CTB 

nonyHeHHofi CMecu mojkho 
pacTBopMTenb, b ochobhom, BOAy A"« ^ 
4To6bi nonymiTb cocTaB 
nponopuMM. 

B tom cnynae, KorAa saMacnuBaKiu^asi 
KOMno3KL(mi, cornacHO M3o6peTeHHK>, MMeeT 
(popMy boahom AncnepcMM, cyxoft aKCTpaia 

COCTaBa B OCHOBHOM COCTaBflHeT ot 2 ao 30 

Bec.% Bcefi KOMno3Mi(Mn. 

B ochobhom saMacnuaaioinyK) KOMnoanLinio 
HaHocflT b OAHy CTaAnio na hmtohkh nepeA tbm, 

KaK HX Co6paTb B BOnOKHa, KaK 3TO 06-bHCHeHO 

Bbiiue. OAHara KOMnoneHTbi 3aMacnnBaiou4eti 
KOMno3vmnn, noKpbiaaioiAMe aonoKHa, MoryT 
6biTb HaHecenbi b HecKonbKO CTaAufi, HanpuMep, 
cunaH, cornacHO M3o6peTeHHK), mowot 6biTb 
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3T APyrMX KOMnOHBHTOB 

KOMno3nmiii, ho npeAnoMTMTenbHO ao 
oca>KAeHMsi APyrux KOMnoHeHTOB, mto6w cunaH 
6bm b HenocpeACTBeHHOM KOHTaiae co ctbktiom 

rioTepn npu npoKannBaHwn bojiokoh, 
cornacHO M3o6peTeHMio, cocTaBraioT 
npeMMyiAecTBeHHO ot 0,2 ao 4% ot Beca 
BonoKOH, npenMymecTBeHHo ot 0,3 pp 2% ot 

BBCa BOJIOKOH. 3TM BOJIOKHa n03BOJlHIOT 

aoJxpeKTMBHO ynpoHHjiTb opraHHHecioie m/mjw 
HeopraHMMecKne MaTepvianbi m nosBOJWioT 
nonymiTb KOMnosnTbi, o6naflaiow,ne 

nOBblLUeHHblMM MexaHMMeCKMMM CBOfiCTBaMM B 
Koppo3MOHHOM cpeAe, K3K oCtflCHeHO BblUJe. 

KoMno3MTbi, nonyMeHHbie Ha ocHOBe 
bojiokoh, corjiacHO n3o6peTeHMio, coflep>KaT no 
MeHbLueti Mepe oamh opraHMHecKuvi n/nnn no 
MeHbiueii Mepe oahh HeopraHMMecKMii MaTepnan 
m CTeKnoBonoKHa, npu stom no MOHbiueii Mepe 
oflHa 4acTb bojiokoh npeACTaBJineT co6oii 
BOJioKHa, 3anBnfieMbie b HacTonmeM 
M3o6peT6HHM. CTeKnoBonoKHa, cornacHO 
M3o6peTeHMio, npenMymecTBeHHO HaxoAflTcn b 
coneTaHUM c TepMopeaKTMBHbiMn MaTepManaMM 
(cno)KHbie BMHMJioBbie 3<pnpbi, cnowHbie 
nonnadpupbi, cpeHonbHbie, anoKCMAHbie, 
aKpunoBbie), npu stom npeAnoMTeHne OTAaeTcn 
cno>KHbiM BMHunoBbiM acpMpaM KaK 6onee 

CTOMKUM K AeiiCTBMK) K0ppO3MM, M8M APy™e 

opraHMHecKkie MaTepnanw, m/mjim co 
cBB3yiom,MMM MaTepnanaMU (i^eMeHT, 6eTOH, 
H3BecTKOBbiii pacTBop, rune, coeAMHeHun, 
o6pa30BaBtunecfi npu peaK^iM MejKAy OKMCbio 

Kaj1bL4Mfl, AByOKUCblO KpeMHMS H BOAOM ...), 

npuHeM ynpoHHOHkie CB»3yiou\Mx MaTepnanoB 
bo3mo)kho ocymecTBnnTb HenocpeACTBeHHo nnn 
b nopnAKe BbinonHeHM^ npeABapMTenbHbix 
onepaijMii (ocyinecTBneHne npeABapnTenbHO 
co4eTaHMfl c opraHMHecKMM MaTepnanoM no 
BBeAeHMfl b u,eMeHT). 

HnwecjieAyiou^Me npMMepbi hm b Koeii Mepe 
He orpaHMHUBaioT 3anBnneMoe M3o6peTeHne, a 

JIMUJb MJiniOCTpMpyiOT 

KOMno3ML^nn, cornacHO 
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noaBonaioT cpaBHMBaTb MexaHnnecKne CBoficTBa 
flo n nocne cTapeHun KOMnosnTOB, BbinonHeHHbix 
Ha ochobo cTeioioBonoKOH, cornacHo 

M3o6peTeHMK>, C MexaHMHeCKMMVi CBOMCTBaMM 
KOMnO3KIT0B, BbinOnHeHHblX Ha OCHOBe 
TpaflMMMOHHblX CTeKTOBOnOKOH. 

CPABHHTEJlbHblil nPMMEP 1 
B stom npMMepe cTeiawHHbie hmtomkh 
fluaMeTpoM 14 mkm nonyneHbi nyTeM 

BblWMBaHMH HMT0H6K JKMflKOI"0 CTBKna, npM STOM 

Mcnonb3yeMoe CTeiaio npeflCTaBnneT co6om 
CTemio meno4eoToRKoe, cociaB KOToporo 
npeflCTaaneH HM>Ke b bbc. npoijeHTax): 

Si0 2 - 61,6 

Al 2 0 3 - 0,9 

Zr0 2 - 16,8 

CaO - 5,4 

Na 2 0 - 14,7 

K 2 0 - 0,3 

Fe 2 0 3 - 0,05 

<t>Top - 0,26. 

TiO 2 -0,1 

SO3 - 0,5. 

3tm hmtohkm noKpbiBaioT b npo^ecce mx 
nepeMeujMBaHMfl nepefl tsm, KaK co6paTb b 
BonoKHa, 3aMacnnBaioLHMM cocTaBOM, 
BioiK)4aK)innM 1 Bec.% CMa3OHH0ro areHTa Ha 
ocHOBe 3TOKCnnnpoBaHHoro HOHMnqjeHona 
(Toproaan MapKa "IGEPAL CO 880" (pupMbi 
GAF), 0,15 Bee. % 

raMMa-MeTaKpunoKcunponmiTpuMBTOKCMCMriaHa 
(ToproBafi MapKa "Silquest A 174" cpMpMbi OSI), 
npn stom HanonHMTeneM HBnaeTCH Bona. 
BonoKHa, no/iyMeHHbie npn o&beflMHeHMM 
HUTOMeK, nnHefiHan Macca ("thtp") KOTopbix 
cocTaanflOT 300 rim (tbkc), HaMaTbiBaioT b 
Kny6oK, 3aTQM cywaT TennbiM B03flyxoM npn 
TeMnepaiype 130°C. 3tm BonoKHa 33T6M 
BWTflniBaioT M3 Kny6KOB nnn toto, mo6bi 
apopMOBaTb nnacTMHbi ms napannenbHbix 
BonoKOH, cornacHo HopMaM NF 57-152. 
ynpoMHeHHan CMona npeflCTaB/weT co6ofi 
nonn3<pnpHyK3 CMony M 402, BbinycxaeMyio nofl 
stum we ToproBbiM Ha3BaHkieM q^upMoii 
CRAY-VALLEY, k KOTopofi flo6aBneHO Ha 100 
secoBbix MacTeii nonMaqwpHoii CMOJibi 15 4acTeii 
MflrHMTena, BbinycxaeMoro nofl HasBaHMeM "F 
8010 C" qwpMOM CRAY-VALLEY, 16,5 MacTeii 
CTupona w 1,5 nacTefi ycKopnTena, 
BbinycKaeMoro nofl ToproBbiM H33BaHneM 'THM 
60" cpMpMOM CIBA CEIC. 

MexaHMHecKne CBoiicTBa, onpeflenaeMbie 
npn M3rn6e stmx nnacTHH, onpefleneHbi b 

COOTBeTCTBWH C HOpMaMH ISO 178 flO CTapeHMfl IA 

nocne norpyweHUH stmx nnacTMH b BOfly npn 
TeMnepaiype 98°C Ha 24 naca (ycKopeHHoe 
CTapeHne). Pa3pbiBHoe HanpsoKeHMe npn M3rn6e, 
Ana coaepwaHMH cTeicna, cBefleHHoro k 100%, 
cocTaBnaeT 1120 Mlla (norpewHOCTb 122 Mria 
Ha 10 nnacTMH) ao CTapeHMfl m 186 Mna 
(norpeuiHocTb 20 Mna) nocne cTapeHMH. 
nPMMEP 1 

Bee MaTepwanbi m neiicTBMfl aHanorn^Hbi 
cpaBHMTenbHOM npMMepe 1 , 



MSTaKpunoKcunponnnTpuMeTOKCMCMJiaH Ha 
1-BMHnn6eH3nn-4- 

MeTMnaMMHoaTM/iaMMHonponnnTpuMeTOKCMCHJia 
h (BBOflUMbiw b BMfle xnoprMflpaTa b pacTBope 
MeTaHona, 3tot pacTBop BbinycKaeTcn nofl 
HasBaHMeM "Silane Z-6032" cpupMOM DOW 
CORNING). 

Pa3pbiBHoe HanpaweHne npn M3rn6e, fl™ 
coflepjKaHMfl CTeioia, CBefleHHoro k 100%, 



t 2111 Mna (norpeujHocTb 159 Mfla 
Ha 10 nnacTMH) flo CTapeHun m 616 Mna 
(norpewHOCTb 26 Mna) nocne CTapeHna. 

OTMeMeHO, mo ncnonb30BaHne bojiokoh, 
cornacHo M3o6peTeHMW, no3BonaeT 3aM8TH0 

nOBblCMTb yCTOMHMBOCTb K M3m6y KOMnOSHTOB, 

BbinonHeHHbix Ha ocHOBe bohokoh h 
opraHM4ecKoro MaTepnana. ConpoTMBneHiie 
CTapeHMK) bo BnawHofi cpeqe SHaHmenbHO 
noBbiiueHO, nafleHne MexaHMHecKMX cbomctb 
nocne 7 flHeti ycKopeHHoro CTapeHMH bo 
Bna>KHoii cpefle SHawenbHO ocna6neHO, MeM 
OTMeneHHoe naneHne stmx noKa3aTeneii npw 
ncnonb30BaHMn BonoKOH, noKpbiTbix cwnaHOM, 
KOTopbiii He OTBenaeT saaBnneMOMy 

M3o6peT©HMK3. 

nPHMEP2 

CMaTbiBaHMe BonoKOH M3 menoMecTofiKoro 
CTexna ocymecTBnflioT ananorimHO yKa3aHH0My 
b cpaBHMTenbHOM npMMepe 1, oflHara 3aMeH«ioT 
3aMacnnBaiotmiii cocTaB, ncnonb3yeMbiii b stom 
cpaBHMTenbHOM npMMepe, Ha cocTaB, 
coflepwainMM 0,08 Bec.% 1 -BMHMn6eH3Mn-4- 
MeTMnaMMHoaTMnaMMHonponMnTpMMQTOKCMCMna 
h (BBOflMMbiM b BMfle xnoprMflpaTa b pacTBope 
MeTaHona), 0,25 Bec.% (6eH3MnaMMH03TMn) 

-aMMHOnpOnMnTpMMeTOKCMCMnaH (BBOflMMbiM B 

BMfle xnoprMflpaTa b pacTBope MeTaHona, stot 
pacTBop BbinycKaeTCfl nofl Ha3BaHM6M "Silquest 
A 1128" cpMpMoii OSI), 1,80 eec.% aflre3MBHoro 
areHTa aflMnMHaTa flusTMneHmMKonn, 
BbinycxaeMoro nofl Ha3BaHMeM "Naxol 2500 SH" 
cpMpMoii SCOTT BAOER), 0,42 Bec.% 
CMa30MHoro areHTa m SMynwaTopa 
nonM3TMneHrnMKonfl, BbinycKaeMoro nofl 
HasBaHMeM "BREOX 2000" cpMpMOM B.P. 
CHEMICALS, npM stom KOMnneMeHTOM cny>KMT 
BOfla. Cyxofl SKCTpaia cocraenfleT 2,6 Bec.% ot 
Beca cocTasa. 

BonoKHa 3aTeM BbiTsirMBaioT M3 icny6KOB mm 
Toro, HTo6bi ccpopMMpoBaTb nnacTUHbi M3 
napannenbHbix BonoKOH, cornacno HopMe NF 
57-152. YnpOHHSiKxnafl CMona npeflCTaanneT 
co6oii STepMCpMMMpoBaHHyw BMHMnoByra CMony 
Derakane 411-45, BbinycKaeMyio nofl stum 
HasBaHMeM cpMpMoii DOW CHEMICALS k 
KOTopod flo6aBneHo Ha 100 Bee, MacTefi 
Ha3BaHHofi CMonw 0,75 Bee. nacTePi 
KaTanM3aTopa, BbinycKaeMoro nofl Ha3BaHM8M 
'Trigonox 239" o>mpmom AKZO, m 0,08 Bec.% 
ycKopMTenn, BbinycKaeMoro nofl Ha3BaHM6M "NL 
51 P" cpMpMoii AKZO. 

MexaHM^ecKMe CBoiicTBa, onpeflenneMwe 
npM M3rM6e stmx nnacTMH, M3MepeHbi b 
cooTBeTCTBMM c HopMaMM ISO 178, nocne TOTO, 
KaK o6pa3L^bi 6binM noflBepnnyTbi fledpopMaMMM, 

Bbl3blBaeMOM M3rM60M B KOppOflMpyK)ll)eM WMflKOM 

cpefle npM TeMnepaType 40°C b TeMenne ot 3 
flo 7 flHeii. Pa3pbiBHoe HanpnweHMe npn M3rn6e 
(BbipawaeMoe b Mna) flnn coflepwaHH* CTeicna, 
ceefleHHoro k 100%, M3MepeHHoe nocne stmx 
OnblTOB "kopposmm npM HanpsvKeHHM", 
cooTBeTCTBeHHO b 1 N-hom pacTBope cepHoii 
KMcnoTbi, b 1N-hom pacTBope rMflpOOKMCM 

HaTpMfl, B flMCTMnnMpOBaHHOM BOfle M B 

pacTBope, 3arpn3HeHHOM 37 rpaMMaMM NaCI Ha 
oflMH nMTp, npMBefleHo b Ta6nMt^e I, flaHHOfl b 
npMno)KeHMM, norpeiuHOCTM flna 6 onbiTOB 
yKa3aHW b CKOOKax. 
nPMMEP 3 

Otot npMMep ocymecTBnaioT aHanornHHo 
yKasaHHOMy npMMepy 2, oflHaro Ha stot pa3 
M3MeH«ioT b 3aMacnMBaioLneM cocTaBe 
McnonbsyeMoe coflepxoHMe 1 -BMHMn6eH3Mn-4- 
MeTMnaMMHOSTMnaMMHonponMnMSTOKCMCMnaHa 
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(Tenepb oho cocTaBnaeT 0,2 Bee. % ot Beca 
cocTaBa) u coAepaoHne 

(N-6eH3MnaMMH03TMn)-aMMHonponnnTpMMeTOKCM 
cunaHa (Tenepb oho cocTaBnaeT 0,1 Bec.% ot 
Beca cocTaBa). 

nonyMeHHbie pe3ynbTaTbi npuBeAeHbi b 
Ta6nnL(e I. 

OTM64aK3T nOBblW6HHe yCT0M4HB0CTM K 

nsrn6y KOMnosMTOB no ncTe^eHMM 3 m 7 flHeti 
ycKopeHHoro CTapeHHH b KaKOii 6bi to hh 6bino 
KoppoflMpytotneCi cpeAe, Korna yBennMUBawT 
coqepjKaHMe cunaHa, cornacHO M3o6peTeHHK>, b 
cocTaBe, noKpbiBarai^eM ncnonbsyeMbie 

BOJ10KH3. 

nPHMEP4 

3tot npMMep ocymecTBnaioT aHanorviHHO 
npuMepy 2, ncnonb3ya Ha stot pa3 
CTeKnoBonoKHa, nonyMeHHbie M3 CTeK/ia E, 
MMeiOLnero cnenyioinnii cocTaB, BbipaweHHbiCi b 
sec. npoL^eHTax: 

SiO z - 55 

Al 2 0 3 - 15 

B 2 0 3 -7 

MgO-3 

CaO - 19 

Na 2 0 - 0,3 

K 2 0 - 0,2 

Fe 2 0 3 - 0,3 

<t>Top - 0,3. 

nonyneHHbie pe3ynbTaTbi npuBeqeHbi b 
Ta6riML^e I. 
nPMMEP 5 

3tot npuMep ocyinecTBnaioT aHanorvi4HO 
npuMepy 3, OAHaKo wcnonb3yioT Ha stot pa3 
CTeioioBorioKHa, nony^eHHbie M3 cTeiaia E, 
cocTaa KOToporo npwBeASH b npuMepe 4. 
no/iyMBHHbie peaynbTaTbi npnBeA«Hbi b Ta6nni^e 



OTMenatoT noBbiiueHne ycTOMMUBOCTM k 
H3ru6y KOMno3MTOB no ncTeneHMM 3-7 AHeCi 
ycKopeHHoro crapeHMR b AHcTnnnnpoBaHHofi 
BCfle nnn b 3arpn3HeHHOM pacTBope, KorAa 
noBbiuiaioT coAepwaHHH cunaHa, cornacHO 
M3o6peTeHMW, b cocTaBe, noKpbiBaioi^eM 
ncnonb3yeMbie BonoKHa. 
J} nPMMEP 6 

3tot npniviep ocyi^ecTBnsioT aHanorviHHO 
C npuMepy 2, ho ncnonb3ya Ha stot pa3 
CTexnoBonoxHa, nonyneHHbie M3 CTeioia R, 
MMeramero cneAyioi^Mii cocTaB, BbipaweHHbiii b 
fO sec. npoijeHTax: 
SiO z - 60 
Al 2 0 3 - 25 
Oj MgO - 6 

CaO - 9 

00 nonyneHHbie pe3ynbTaTbi npuBeAeHbi b 

Ta6nni^e I. 
nPMMEP 7 

3tot npMMep ocymecTBnnioT aHanonvtHHO 
npmviepy 3, ho ncnonb3yioT Ha stot pa3 
.j, CTeicnoBonoKHa, nonyneHHbie H3 creioia R, 
cocTaB KOToporo noKa3aH b npuMepe 6. 

nonyneHHwe pe3ynbTaTbi npuBeAeHbi b 
Ta6nnL(e I. 

O OTMenaioT noBbiiueHne ycTOMHMBOCTH k 

I^j M3rn6y KOMno3HTOB no ncTe4eHMM 3 AHefi 
ycKopeHHoro cTapeHtw b KoppoAnpyiomeM cpeAe, 
KaKOM 6bi OHa hm 6wna, h no ncTeneHMM 7 Aneii 
ycKopeHHoro CTapeHUB b KHcnoTHoB nnn 
menoHHoii cpeAax. 

McnonbsoBaHne BonoKOH, cornacHO 
n3o6peTeHnra, no3BonsieT TaiOKe 3aMeAnMTb 
pa3pyweHne BonoKOH m KOMno3MTOB b 
Koppo3MOHHoii cpeAe. 



(1PMMEP 8 

3tot npMMep ocymecTBnaioT aHa/ionwHO 
npuMepy 2, ho 3aMeHflK>T 3aMacnnBaK>mnii 
cocTas, ncnonb3yeMbiM b stom npuMepe, Ha 
cocTaB, coAepwaLnaii 0,5 Bec.% 
1-BMHnn6eH3nn-4- 

MeTunaMMHoaTMnaMMHonponnnTMpMeTOKCvicmia 
Ha (bboammoto b BMAe xnoprviApaTa), 0,1 Bec.% 
nonna3aMMAcnnaHa, BbinycKaeMoro ncfl 
HasBaHneM "Silquest A 1387" <pnpMOfi OSI, 3,3 
Bec.% aflre3HBHoro nonnscpupHoro areHTa, 
BbinycKaeMoro noA Ha3BaHMeM "Naxol 2500 SH" 
cpupMoii SCOTT BADER, 0,6 aec.% CMa30HHoro 
areHTa Ha ochobo nonnsTMneHrnnKonn, 
BbinycKaeMoro noA Ha3BaHneM "Breox 2000" 
cpupMoii B. P. CHEMTCALS, npn otom 
KOMnneMeHTOM cny>KMT BOAa. Cyxofl SKCTpaia 
cocTaBnneT 4,5 Bec.%. 

MexaHnnecKne cBOMCTBa, onpeAenneMbie 
npn M3rn6e nnacTMH, onpeAensnncb aHanornHHO 
yKa3aHH0My b npuMepe 2 h paccHMTbisanncb b 

COOTBeTCTBUM C HOpMOM ISO 178 AO CTapeHMfl n 

nocne toto, KaK o6pasi4bi 6binu noABepmyTbi 
AecpopMa^MM, Bbi3biBaeMofi M3rn6oM b jkmakom 
Koppo3MOHHOki cpeAe npn TeMnepaType, paBHofi 
40°C, b TeweHKie 7 AHeii. Pa3pbiBHbie 
HanpsDKeHun npn M3rn6e (Bbipa>KeHHoe b Mna), 
AnH C0Aep>KaHH5i CTeKna, cBeAeHHoro k 100%, 
M3Mepflnncb nocne stmx onbiTOB "KoppoanH npM 
Hanpn>KeHMM" cooTBeTCTBeHHO 1 N-hom pacTBope 
oepHoJi KucnoTbi ia b 1 N-hom pacTBope ruApaTa 
okmcm HaTpua m npuseAeHbi a Ta6nnqe II, 
AaHHOM b npnno>KeHMM. 
nPMMEP 9 

3tot npMMep ocynecTansioT aHanorn^HO 
npuMepy 8, ho 3aMeHnK)T b ncnonb30BaHHOM 
3aMacnnBaK3ineM cocTaBe aAreaMBHbifl 
nonn3cpnpHbifl areHT Ha aAre3MBHbifi 
snoKCMAHbifl areHT, BbinycxaeMbifi noA 
HasBaHMeM "EPI-BEZ" 3510 W60" (pupvioii 
SHELL. 

Pe3ynbTaTW npuBeAeHbi b Ta6nn4e II. 

OTMeHaWT, HTO KOMOMHUpOBaHHOe 

ncnonb30BaHne cunaHa, cornacHO M3o6peTeHuio, 
m aAre3MBHoro areHTa Ha ocnoBe snoKCHAHOki 

CMOnbl B KOMn03kmMM Anfl nOKpblTMfl BOnOKOH, 

cornacHO M3o6peTeHMio, no3BonaeT Ao6nTbca 
yAMBMTenbHO Bbicoxnx pesynbTaTOB b 

OTHOUJeHMM MexaHMHeCKMX CBOMCTB, 

onpeAeneHHbix ao CTapeHnsi n no ncTeneHMM 7 
AHeCi nocne cTapeHun b koppo3mohhom cpeAe, 

KOMnOSMTOB, nOnyMeHHblX M3 3TMX BOnOKOH M 

opraHn^ecKoro MaTepnana. KpoMe toto, Taiwe 
KOM6nHnpoBaHHoe ncnonb30BaHne Ha3BaHHbix 
KOMnoHeHTOB no3BonneT nonyHMTb BonoKHa m 

K0MnO3MTbl COBepiljeHHO HeoSblKHOBeHHO 
CTOfiKHe K AeMCTBMKJ KOppCWMM. 

CPABHMTEJlbHbll/l nPHMEP 2 

CMaTbiBaHne BonoKOH M3 menoMecTOMKoro 
CTeioia ocyLnecTBnwoT aHanornHHO yKasaHHOMy 
b cpaBHMTenbHOM npuMepe 1, ho 3aMeHflt0T 
ncnonb30BaHHbie b tom npuMepe 
3aMacnnBaioLAMCi cocTaB Ha cocTaB, 
coAep>KainMii 0,25 Bec.% (N- 
6eH3nnaMMH03Tnn)-aMMHonponnnTpviMeTOKCMCki 
naHa (bboammoto b bmab xnoprnApaTa b 
pacTBope, npuMeM stot pacTBop, BbinycKaeTcn 
noA Ha3BaHMeM "Dynasilan 1161" cpupMoii 
HULS), 10 Bec.% aAre3MBHoro areHTa Ha ochobo 
nonuBMHunaL^eTaTa BbicoKoro MoneKynapHoro 
Beca (BBOAMMoro b BUfle pacTBopa, 
BbinycKaeMoro noA Ha3BaHneM "Vinamul R 
84146" dpupMoii VINAMUL), 2 Bec.% CMasoMHoro 
areHTa Ha ocHOBe snoKcuniipoBaHHoro 
MOHOoneaTa cop6nHaTa, BbinycKaeMoro ncfl 
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H33B3HM8M 'Tween 80" CpMpMOM ICI, M HS OCHOBe 

)KnpHoii KucnoTbi, BbinycKaeMOM nofl Ha3BaHM8M 
"Lutostat N68"c})MpM0Ci SIDOBRE SINNOVA, npn 

3TOM KOMnneMeHTOM B OCHOBHOM CJiyWMT BOfla. 

Cyxofi 3KCTpaicT cocTaBnaeT npMMepHO 12 Bec.%. 

3aTeM BonoKHa BbiwMBaioT M3 Kny6KOB m 
3annBaK)T L^eMeHTHoCi Maccofi Portland 
Artificiel Tuna CPA-CEM 1 42,5 (Hopuia NF 
P1 5-301) npn OTHOiueHnn BOfla/ 4 eMeHT, paBHOM 
0,4, c/ieflH 3a tom, hto6w nacTb bojiokoh 
Bbidynana H3 MOKporo LjeMeHTa. 3aTeM i^gmsht 
TBGpflGGT npu TGMnGpaType OKpyxraioinGfi cpeflbi 

B T6HGHMG 1 HaCa, a 33TGM B BOflG B T6H6HM6 

23 na cob. Pa3pbiBHOG Hanpfl)KGHMG npn 

paCTJHKeHUM BOJIOKOH, 3aKJllOHGHHblX B 
L^GMGHTHblG 6flOKM, M3MGpflnOCb Ha 

AMHaMOMGTpG INSTRON no n nocnG CTapGHMH b 
BOflG npw TGMnepaTypG 80°C b tghghmg 4 flHefi. 

P63y/lbTaTbl (flaHHbIG B Mria) npMBGflGHbl B 

Ta6nni_|8 II. OcTaTOHHO© Hanpn>KGHMG (nHano 
roBopfl, HanpHMGHMG nocne ciapGHna, 
Bbipa>KGHHoe b npou,eHTax OT MCXOflHOrO 
HanpHweHUfl), TaiOKG yKa3ano. 
nPMMEPIO 

3tot npuMep ocyw,ecTBnaioT aHanorwHHO 
CpaBHMTenbHOMy npMMepy 2, ho ncnonbsyioT 
yKa3aHHbiii b tom npMMepe saMacnMBaioiflMM 

COCTaB, B KOTOpOM MCKmOHGH (N- 

6eH3MnaMMH03Tnn)-aMHHonponnnTpMMeTOKCMCM 

naH, M COflGpjKMT CBGpX TOTO 1-BMHMn6GH3Mn-4- 

MeTnnaMMHO3TnnaMHH0nponnnTpMMeT0KCMCnna 

H B KOnMHQCTBG 5 BeC.% nO OTHOUjeHMK) k cyxoMy 

SKCTpaKTy cocTaBa, a TatoKG 6onee hm3kog 
KoriMHGCTBO CMa30HHoro arGHTa m aflre3HBHoro 
arGHTa, npw ttom cyxofi SKCTpaia cocTaB/ifleT 

12 Bec.%. 

noJiyHGHHbie pesynbTaTbi npeacTaB/ieHbi b 
ra6nnL4e III. 
nPUMEPH 

3tot npuMGp ocyii^ecTBnnioT aHanornHHo 
npuMepy 10, ho ncnonb3ytoT saMacnMBaioinufi 

COCTaB, B KOTOpOM BMGCTO aflrB3HBHOrO 

nonuBMHunaueTaTHoro areHTa ncnonb30BaH 
aflre3MBHbiM arGHT Ha ochobg flurnML^MflnnaTuna 
6nccpGHona A (BbinycuaeMoro nofl Ha3BaHH6M 
"NgoxII 8294" (pupMofi DSM ITALIA), BsaTbiM B 
33HH0M b npMMepe 10 B 
aflre3MBHoro areHTa, npM 3tom 
cocTaB mvieeT cyxoii SKCTpaia, 
cocTaBraroi^ufi 12 Bec.%. 

nonyMGHHbie pe3y/ibTaTbi npuBeneHbi b 
Ta6nvme III. 
nPHMEP 12 

3tot npuMep ocymecTB/inioT aHanorviHHo 
npmviepy 11, ho ncno/ib3y>OT 3aMacnMBaKJi^MM 
cocTaB, coflep>KaL4M(i flonoriHHTOJibHO 
0KCM3TaHflnc}xxx})OH0Byio KucnoTy, BbinycKaeMyio 
nofl Ha3BaHMGM "Masquol P 210. tpupMOM 
PROTEX, B3HTyro B KonnnacTBe 18 Bee. % no 

OTHOUjeHMK) K CyXOMy 3KCTpaKTy cocTaBa, 

KOTopbifi coaep)KMT MeHbwee KonnnecTBO 
CMa30HHoro k aflre3MBHoro areHTOB, npn stom 
cyxotf SKCTpaia TaioKe cocTaenaeT 12 Bec.%. 

nonyyeHHbie pe3ynbTaTbi npuBGflGHbi b 
TaSnm^e III. 

0tmgm3k>t ynymueHne ycToCtHMBocTH k 

paCTSWKeHMK) BO/IOKOH flO yCKOpGHHOrO CTapGHUfl 

m no mctgmghmm 4 flHeM nocne hgto b cnynae, 
ecnn 3TM BonoKHa noKpbiTbi cocraBOM, cornacHO 
M3o6p6TGHMio. 3to ynyniuGHMe 6onee 
Koma cocTaB coflepxwT Taiwe 
jpght co CBOMCTBaMM snoKCMrpynnu 
n/nnn cpocqbOHOByio KucnoTy. 3aMeneHO TaiOKG, 

HTO CTOMKOCTb K flGMCTBHK) KOpp03MM B menOHHOM 
CpGflG 3H3HMTGnbH0 6oH6G CyiUGCTBeHHa 



x CBoficTB 6onee cnaooe 
npn cTapeHUM), rarfla cocTaB ccflBpjKUT noMUMO 
cunaHa, cornacHO h3o6pgtghmio, no MeHbuieii 
Mepe oflMH aflre3HBHbiii areHT co 
CBoficTBOM(BaMn) snoKCMrpynnbi m no MeHbLuefi 
Mepe oflHy cpocqooHOByw KucnoTy. 

BoxioKHa, npeanaraeMbiG b HacTOfltneM 
n3o6peTGHMM, MoryT 6biTb ncnonb30BaHbi npn 

nOnyHGHUM pa3JlMHHblX KOMn03MTOB M, B 
OCHOBHOM, flJlfl HenocpeflCTBGHHoro ynpOHHSHMfl 
L^GMGHTa (npHMGHGHMG! CGTKM flflfl CpaCaflOB M 

T.fl.) v\m pf\n gg HGnocpeflCTBeHHoro 

ynpOMHGHHfl L|GMGHTa (npHMGHGHUG: 33MGHa 

CTaribHOM apMaTypw m T.fl.). 

OopMyjia M3o6peTeHMJi: 

1. Ctgkjiobojiokho flnn ynpoHHGHMfl 

OpraHMHGCKMX m/mhh HGOpraHHMeCKMX 

MaTGpnanoB, noKpbiToe 3aMacnnBaiOLHG(i 

K0Mn03MU,H6ii, BKJIKWaKJlUGfl (10 MGHbUJGiS MGpG 

OflMH CMnaH, MMeroiflMM cneflywmyK) cpopMyny 
Si(R 1 )(R 2 )(R 3 )(R4), 

b KOTopoii Ri, R2 npGACTaBfiaioT oo6oii 
anKOKCurpynnbi; 

R 3 npeflCTaBHAGT co6om anKOKCurpynny nnn 
ocTaTOK ToxibKO Ha OCHOBe yrnepofla, BOflopofla 
n, bo3mo)kho, a 3 OTa; 

R4 npGflCTaBnflGT C060fi OCTaTOK Ha 0CH0B6 

TonbKO yrnopofla, BOflopofla m, bo3mo>kho, 
a30Ta, coflGp>KaiflMM no MeHbWGtf Mepe oamh 
HeHacwifleHHwii ljhkti, saMemeHHbiCi no MeHbiueki 
mgpg oflHoii HGHacbiinGHHoii qcnbio, 
conpaweHHoCi c limk/iom. 

2. CTewioBonoKHO no n.1, oTJiMHaiomeeca 
tgm, hto R4 nMeeT cneflywinyio qoopMyny 

R 5 <DR 6 

B kotopom <t> npeflCTaBnflGT co6o(i 
6eH3onbHbiR hmkji; 

R s = -(CH=CH) M -H, npn stom m - qenoe 
hmcjio, paBHoe 1 - 4; 

R 5 npeflCTaBiweT co6om axindpaTimecKyio 

i^enb, coflepjKamyio axiKMribi m, bosmojkho, 

aMUHbl, npH 3TOM MMCnO aTOMOB B OCHOBHOM 

upm cocTaBnflGT 4 - 20, npuneM 
R 3 npGflCTaBTOGT co6o(S rpynnw Tuna R 4 m^m 
R 5 nnn axiKOKCMrpynny. 

3. CTGKnoBonoKHO no nraooMy M3 nn.1 v\nv\ 2, 

OTnMMatOlflGGCH TGM, HTO 3aMacnMBaK)LU,afl 
KOMn03ML(MSl flOnOnHMTGHbHO COflGpJKMT no 

MeHbUjeti Mepe oflMH aflrG3MBHbifi arcHT, 

o6naflaiOLflMM no MGHbuieM Mepe ohhmm 
cbomctbom snoKCMrpynnw. 

4. CTeKJioBonoKHO no nro6oMy M3 nn.1-3, 

OTHMMaWlflGGCfl TGM, HTO KOMnOSMLlMH 

nononHMTenbHO coflepwMT no MGHbiuGfi Mepe 
oflHy cpoapoHOByio KMcnoTy nnn npon3BOflHoe 

qbOCCpOHOBOM KMCflOTbl. 

5. CTGKnoBonoKHO no nio6oMy M3 nn.1-4, 

OTHMHaWLflGGCfl TGM, MTO K0MnO3ML|Mfl 

HononHMTenbHO coflepwMT no MGHbuievi Mepe 

OflMH aflrGSklBHblM arGHT, MMGtOLL|MM no MGHbUIGM 

Mepe oflHO CBOMCTBO snoKCurpynnbi h no 

MGHbUIGM MGpG OflHy 0>OCCpOHOByK) KucnoTy MnM 
npOM3BOflHOe CpOCCpOHOBOM KMCnOTbl. 

6. CTeKJioBonoKHO no nroooMy «3 nn.1-5, 
oTJiMHaiou4eecfl tgm, hto oho nonyMOHO M3 
LuenonecTO^Koro CTGKna. 

7. 3aMacnMBawman KOM^03M^MH arm 
CTetaioBonoKOH, coflep>KaLflan no MeHbUJGM mgpg 
oflMH CMnaH, MMeiomMR cpopMyny 

Si(Ri)(R 2 )(R 3 )(R4), 

b kotopom R-i, R 2 npGflCTasnflKJT co6oPt 
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R 3 npGflCTaBnnGT co6ofi anKOKcurpynny mhm 



ocTaTOK TonbKO Ha ocHoae ymepofla, BOflopofla 

M, B03MO>KHO, a30Ta, 

R4 npeACTaBJineT co6oCi ocTaTOK Ha ochobo 
To/ibKo yrnepofla, BOflopona m, bosmoxcho, 
a30Ta, coflepwamHtf no MeHbweii Mepe oflMH 
HeHacbiu^eHHbiii qwoi, saMemeHHbiii no iweHbweM 
Mepe oflHOM HeHacbii^eHHOM uenbio, 

COnpfl)K6HHOR C 3TMM L^KJIOM. 

8. KoMno3nqna no n.7, omnMaioinaflCfl tsm, 
4to coAep>KHT no MeHbiuefi Mepe oamh 
aflre3MBHbi£i areHT, o6jiaflaioinki8 no MeHbweCi 10 
Mepe oflHUM CBoPicTBOM anoKCMrpynnbi, ki/ww no 



MeHbweii Mepe oflHy cpoccfcoHOByio KMcnoTy um 

np0M3B0flH06 ({KXXpOHOBOti KMCnOTbl. 

9. KoMno3HT, coflepwawMii no MeHbweH Mepe 
oflMH opraHnnecKMii MaTepnan n/nnn oamh 
HeopraHMMecKMM MaTepnan n conepiKamMii 
CTeicnoBonoKHa, OTnuHaiomnCicn tom, mto no 
MeHbiuefi Mepe nacTb 3thx bojiokoh 
npefldaBnaioT cooom cTewioBonoKHa no raoooMy 
H3 nn.1-6. 

10. KoMno3HT no n.9, OTfikmatouiMiicfl tom, 
mo oh coflep>KHT no MeHbtuefi Mepe oahh 
L^eMeHTHbi^ MaTepnan. 
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TafljiHua I 



npHMep npmaep IIpHMep npKMep npHMep IlpKMep 
2 3 4 5 6 7 
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KHcnoTHaa 
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BaHHaa 
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(133) 
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HHeft 


679 


931 


2019 


2235 1273 1275 








(51) 


(72) 


(150) 


(119) (257) (291) 
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TafijiHua II 



KHCJiOTHaa 
cpena 
Cpeaa , co- 
flepjKaman 

z^aOH 



AO CTapeHHft 

7 3HSR 

ao CTapeHHH 

7 nHeft 



npHMep 8 npHMep 9 

2195 2275 

835 2230 

2195 2275 

655 2125 



Taejwua HI 

CpaBHHTeniHbifl npHMep npHMep IlpHMep 
npMMep 2 10 11 12 



HanpHKeHHe no 

CTapeHH* (Mna) 1032 1422 1830 1621 

HanpsixeHHe no 
HMeieHHe 4 

HHeft (Mna) 303 385 640 736 

OcTaTOWHoe 

HanpHweHHe 

<%) 29 27 35 45 



